
HEATING OR AIR-CONDITIONING SYSTEM FOR A 
MOTOR VEHICLE 

BACKGROUND OF THE INVENTION 


Field of the Invention 


5 The invention relates to a heating or air-conditioning system for a motor vehicle, by 

means of which individual air-conditioning zones of the vehicle interior can be supplied 
with separately temperature-controlled air. 

Description of the Related Art 

10 

FR 2717747 discloses an air-conditioning installation by means of which the air fed to 
the various air-conditioning zones, namely the "front right" (passenger seat) and "front left" 
(driver's seat) zones and the "rear left" and "rear right" zones, can be adjusted separately. 
For this purpose, the air-conditioning installation has two air-conditioning systems, one 

15 supplying the left-hand half of the vehicle and the other supplying the right-hand half of the 
vehicle. Each of the air-conditioning systems can be used to supply the front region and rear 
region with differently temperature-controlled air. This air-conditioning installation involves 
very high outlay since it has two air-conditioning systems, each with a fan, evaporator and 
heater and corresponding air lines. The system is thus correspondingly cost-intensive and, as 

20 a result of the large amount of space that it requires, can only be used in large-capacity 
vehicles. 

DE 39 40 361 discloses an air-conditioning system by means of which four air- 
conditioning zones can be supplied. In this air-conditioning system, warm air and cold air are 
produced and fed to each air-conditioning zone via separate ducts. In the region of the air- 

25 outlet openings arranged in the respective air-conditioning zone, there is provided for each 
air-conditioning zone a mixing space, in which warm air and cold air can be mixed 
immediately before they emerge into the vehicle interior. Although such an air-conditioning 
system can supply four air-conditioning zones with just one fan, one evaporator and one 
heater, the air ducts require a considerable amount of installation space since, for the air 

30 supply for each air-conditioning zone, it is necessary to provide two air ducts, which each 
open out into a mixing space. A further disadvantage is that the warm air and cold air are 
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only mixed immediately before they emerge from the air-outlet nozzles, with the result that 
mixing is often insufficient and hot and cold air masses emerge one beside the other from an 
air-oudet nozzle. 

U.S. Patent No. 5,016,704 discloses a motor-vehicle air-conditioning system by means 
5 of which just two air-conditioning zones, namely the front region and the rear region, can be 
differently air conditioned. This air-conditioning system is divided in two downstream of the 
evaporator. In each sub-region, an air flux regulates the quantity of air that is heated by the 
heater or is routed past the heater. Warm air and cold air can mix downstream of the heater 
and are fed to the individual outlet nozzles. The disadvantage with this air-conditioning 

10 system is that it requires a large amount of installation space and good air mixing is not 
ensured. Furthermore, it is only possible for two zones to be air conditioned. 

DE 44 22 120 discloses an air-conditioning system which has left/right regulation. In 
order to obtain a compact design, the cold air is routed past the heat exchanger laterally 
and mixed with the warm air behind the heat exchanger. Despite the already more 

15 compact design, the amount of installation space required by this air-conditioning system 
on account of the warm-air pivot flaps, which are located downstream of the heat 
exchanger and execute a pivot movement into the mixing space, is relatively large. A 
further disadvantage is that optimum mixing of cold air and warm air is not ensured since, 
even in its open state, the warm -air pivot flap separates the cold and warm air masses to a 

20 certain extent. Furthermore, this air-conditioning system is not suitable for supplying more 
than two air-conditioning zones. 

SUMMARY OF THE INVENTION 

An object of the invention is to provide an improved heating or air-conditioning system 
which is of straightforward construction, requires just a small amount of installation space, 

25 and by means of which differently temperature-controlled air can be fed to a plurality of air- 
conditioning zones. Despite the small amount of installation space, optimum mixing of cold 
air and warm air is to take place in the heating or air-conditioning system, with the result that 
the air emerging from air-outlet openings in a respective air-conditioning zone is not in 
divided form, i.e., the emerging air has to have a constant temperature over the outlet cross 

30 section. 
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In accordance with this and further objectives, the present invention provides a heating 
or air-conditioning system for a motor vehicle comprising a heater for producing warm air, at 
least two cold-air ducts which are routed past the heater laterally, an air-mixing space which 
adjoins the heater in the direction of air flow and is divided, by at least one partition wall, into 
5 individual mixing spaces in which air can be mixed by air-stream control elements to a certain 
temperature in each case and, from there, can be fed to an associated air-conditioning zone via 
in each case at least one air duct and via in each case at least one air-outlet nozzle, wherein 
each mixing space is assigned at least two of the air-stream control elements of which one is 
provided as a cold-air flap in the cold-air duct and a second is designed as a warm -air control 
10 element arranged directly on an outlet side of the heater, the warm-air control element having 
a plurality of lamellae which are arranged in the manner of a blind and, in their closed 
position, cover a sub-region of the oudet side of the heater which is assigned to the respective 
mixing space. 

The further objectives, features, and advantages of the invention will become apparent 
15 from the detailed description that follows. 

Brief Description of the Figures 

The invention is explained in detail hereinbelow by way of an exemplary embodiment, 
20 with reference to the drawing, in which: 

Figure 1 is a cross-section view, taken along line I-I in Figure 2, of a heating and/or air 
conditioning system according to the present invention. 

Figure 2 is a cross-section view, taken along line II-II in Figure 1, of a heating and/or 
air conditioning system according to the present invention. 
25 Figure 3 is a cross-section view, taken along line III-HI in Figure 1, of a heating and/or 

air conditioning system according to the present invention. 

Detailed Description of Preferred Embodiment 

30 The present invention relates to heating or air-conditioning system for a motor 

vehicle, having a heater (18) for producing warm air (20), having at least two cold-air 
ducts (26 and 28) which are routed past the heater (18) laterally in each case, and having an 
air-mixing space (45) which adjoins the heater (18) in the direction of flow and is divided, 
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by at least one partition wall (46 and 48), into individual mixing spaces (50 to 56) in which 
air can be mixed, by air-stream control elements (30, 32 and 36 to 40), to a certain 
temperature in each case and, from there, can be fed to an associated air-conditioning zone 
via in each case at least one air duct (58 to 64) feeding in each case at least one air-outlet 
5 nozzle (not shown), wherein each mixing space (50 to 56) is assigned at least two of the 
air-stream control elements (30 and 36; 30 and 38; or 32 and 40) of which one is provided 
as a cold-air flap (30 or 32) in that the cold-air duct (26 or 28, respectively) and a second is 
designed as a warm-air control element (36, 38, 40) arranged directly on an outlet side (34) 
of the heater (18), each warm-air control element (36, 38, 40) having a plurality of 

10 lamellae (44), which are known per se, arranged in the manner of a blind and, in their 
closed position, cover a sub-region of the outlet side (34) of the heater (18) which is 
assigned to the respective mixing space (50, 52, 54, 56). 

In certain embodiments the air-mixing space (45) is divided into four individual 
mixing spaces (50 to 56). 

15 In certain embodiments each cold-air duct (26 and 28) is divided in two and each of 

the four cold-air ducts then obtained opens out in each case into one mixing space (50, 52, 
54, 56). 

In certain embodiments the cold-air flap (30, 32) is arranged in the region of a cold- 
air-duct outlet (27) and, in its open position, executes an air-directing function and deflects 
20 the cold air (16) in the direction of the warm air (20). 

In certain embodiments the cold-air flap (30) is of curved form. 
In certain embodiments the warm-air control elements (36 to 40) open toward the 
cold-air duct (26 or 28), and the lamellae (44), in their open position, execute an air- 
directing function and deflect the warm air (20) to the side, in the direction of the cold air 
25 (16). 

In certain embodiments the heater (18) has a heat exchanger (22), which can have 
drive unit coolant of a motor vehicle flowing through it, and an additional heater (24), 
which is arranged parallel to said heat exchanger and preferably has electric heating 
elements. 

30 In certain embodiments in each case two adjacent warm-air control elements (36 

and 38) and two adjacent cold-air flaps can be coupled. 

If according to the invention, each mixing space is assigned at least two of the air- 
stream control elements, of which one is provided as a cold-air flap in the cold-air duct and a 



second is designed as a warm-air control element arranged direcdy on the outiet side of the 
heater, it is possible for the cold-air stream and the warm-air stream to be regulated separately 
from one another, this permitting optimum temperature regulation of the air in the respective 
mixing space. 

5 According to the invention, the warm-air control element is constructed from a plurality 

of lamellae which are known per se (for example from DE 41 19 474 hereby incorporated by 
reference in its entirety), are arranged in a manner of a blind and, in their closed position, 
cover a sub-region of the outlet side of the heater which is assigned to the respective mixing 
space. This configuration of the warm-air control elements can cut back on a considerable 

10 amount of installation space. Furthermore, these blind-like warm-air control elements do not, 
as was the case with the known warm-air pivot flaps, project into the mixing space, this 
ensuring better mixing of the cold air with the warm air emerging from the heater. 

Each mixing space is assigned a blind-like warm-air control element of this type, with 
the result that preferably four individual mixing spaces can be provided in an extremely small 

15 amount of installation space. This means that the heating or air-conditioning system according 
to the invention can supply four air-conditioning zones, for example driver's area, passenger 
area, and rear left and right areas. 

In order that each mixing space can also be fed cold air in a separately adjustable 
manner, each of the two cold-air ducts is divided in two. 

20 If the cold-air flap is arranged in the region of the cold-air duct outlet, that is to say in 

the vicinity of the mixing space, and, in its open position, executes an air-directing function, 
the cold air may advantageously be deflected in the direction of the warm air, this ensuring 
better mixing. For this purpose, the cold-air flap is preferably of curved form. 

In the same way, it is advantageous if the warm-air control elements have their lamellae 

25 open toward the cold-air duct, with the result that the lamellae, in their open position, deflect 
the warm air to the side, in the direction of the cold air. 

For motor vehicles with low-consumption internal combustion engines which only 
produce a small amount of waste heat, it is advantageous if in addition to a heat exchanger, 
which has engine coolant flowing through it, the heater has an additional heater, which is 

30 arranged parallel to said heat exchanger and preferably has electric heating elements, such as 
positive-temperature-coefficient (PTC) heating elements. This means that, even during the 
warm-up phase of the engine or in extremely cold weather, sufficient amounts of warm air 
can always be fed to the vehicle interior. 



If in each case two adjacent warm-air control elements can be coupled to one another, 
and the associated cold-air flaps can be coupled to one another, it is extremely simple for the 
inventive air-conditioning system for four air-conditioning zones to be made into a heating or 
air-conditioning system for just two air-conditioning zones. For this purpose, all that is 
5 required is for the corresponding warm-air control elements and cold-air flaps to be coupled, 
and corresponding actuators for the warm-air control elements and cold-air flaps which have 
been coupled on can be dispensed with. This means that the heating or air-conditioning 
system according to the invention can be used in very versatile fashion and without any 
additional costs being incurred, that is to say without any additional design measures or new 

10 tools, can be used both in vehicles in which there are just two air-conditioning zones and in 
vehicles in which there are four air-conditioning zones. 

The invention is explained in detail hereinbelow by way of an exemplary embodiment, 
with reference to the drawing. The Figures are for illustrative purposes only and do not limit 
the scope of the invention. 

15 An inventive heating or air-conditioning system 10, illustrated in the drawing, has a fan 

(not illustrated) and an evaporator 14, arranged in a housing 12, for producing cold air 16. 
Arranged downstream of the evaporator 14 is a heater 18 for producing warm air 20. The 
heater 18 comprises a heat exchanger 22, which can have drive unit coolant of the motor 
vehicle flowing through it, and optionally an additional heater 24, which is arranged parallel 

20 to said heat exchanger and preferably has electric heating elements, such as PTC heating 
elements. 

As can be seen in Figure 2, cold-air ducts 26 and 28, which can be closed off via cold- 
air flaps 30 and 32, are provided to the sides of the heater 18. The cold-air ducts 26 and 28 
are preferably each divided in two along a plane. 

25 Following in the direction of flow, warm-air control elements 36, 38, 40 are provided 

directly at an outlet side 34 of the heater 18. Each warm-air control element has a plurality of 
lamellae 44 which are arranged in the manner of a blind and, in order to form one of the 
warm-air control elements, can be pivoted together in parallel via a coupling (not illustrated). 
In their closed position, the lamellae 44 of a warm-air control element 36, 38 or 40 cover an 

30 associated sub-region of the outlet side 34 of the heater 18. 

An air-mixing space 45 follows the warm-air control elements 36 to 40, as seen in the 
direction of flow, and the warm air 20 heated in the heater 18 and the cold air 16 routed past 
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the heater 18 in the cold-air duct 26 or 28 enters into said air-mixing space and is mixed 
therein, for the purpose of obtaining air at a desired temperature. 

The air-mixing space 45 is divided by at least one partition wall, preferably a plurality 
of partition walls 46 and 48, into individual mixing spaces. Four mixing spaces 50, 52, 54 
5 and 56 are envisioned in the exemplary embodiment. Each of the mixing spaces 50 to 56 is 
assigned one of the warm-air control elements 36 to 40 (and a fourth warm-air control 
element 42, not shown, that corresponds to space 56), and one of the four cold-air ducts opens 
out into each of the mixing spaces 50 to 56. The cold-air ducts 26 and 28 are thus each 
divided into two cold-air sub-ducts along the section line II-II, it being possible for each of the 
10 cold-air sub-ducts to be closed off by one of the cold-air flaps 30 or 32. All the flaps, that is 
to say the four warm-air control elements and the four cold-air flaps, can be activated 
separately via a control unit. This means that the air temperature in each mixing space can be 
adjusted separately, with the result that different temperature-controlled air can be fed to four 
air-conditioning zones. 

15 The cold-air flaps 30 and 32 are preferably arranged at a cold-air-duct outlet 27. In this 

case, the cold-air flaps 30 and 32 can execute an air-directing function and can deflect, in the 
direction of the warm air 20 passing through the warm-air control elements 36 to 42, the cold 
air 16 entering into the respective mixing space. This effect is enhanced by the cold-air flap 
preferably being of curved form, as is shown in Figure 2 for the cold-air flap 30. In the same 

20 way, the warm air 20 is deflected in the direction of the incoming cold air 16 by the lamellae 
44 of the warm-air control elements 36 to 42 opening to the side, that is to say toward the 
cold-air duct 26 or 28, and, in their open position, being inclined in the direction of the cold- 
air duct 26 or 28, as is shown in Figure 2. 

Air-directing ducts 58 to 66 branch off from the mixing spaces 50 to 56 and each route 

25 the mixed, temperature-controlled air to outlet nozzles (not illustrated) located in the 
corresponding air-conditioning zones. 

Above the heater 18, via a bypass 68 (Figure 1), cold air can be fed, via the air ducts 
62 and 64, directly to a central nozzle and side nozzle, which are provided in the instrument 
panel. 

30 In a further exemplary embodiment (which is not illustrated), adjacent warm-air control 

elements, for example those which control the warm air for the front and rear areas, that is to 
say the warm-air control elements 36 and 38, can be coupled to one another. At the same 
time, the adjacent cold-air flaps of the cold-air sub-ducts of the cold-air duct 26 or 28 can be 



coupled to one another. The coupled warm-air control elements and cold-air flaps then need 
to be driven by just one actuator in each case. With coupling of this type, the heating or air- 
conditioning system according to the invention can only be used for left/right regulation. 

German application 197 31 908.4, filed July 24, 1997 (the priority documents of the 
5 present application) is hereby incorporated by reference in its entirety. 

Although only a few exemplary embodiments of this invention have been described in 
detail above, those skilled in the art will readily appreciate that many modifications are 
possible in the exemplary embodiments without materially departing from the teachings and 
advantages of this invention. Accordingly, all such modifications are intended to be included 
10 within the scope of this invention. 
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